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Preface

Vi

This document defines common interfaces for the United States Imagery System
(USIS) image access services.

In the short term, thisis a pre-operational specification activity, that is defining
the client interfaces for the image access services. Thiswill support interoperability
testing of clients and implementations.

The short term goal is to test alternative implementations of clients and library
implementations supporting common software interfaces, so that the community is
able to demonstrate interoperability (for image access) among multiple
independently developed USIS software components. The lessons learned from the
pilot implementations will be incorporated into the specification prior to submission
for review and feedback through the standards process (CIIWG and ISMC).

The early releases (prior to 2.0) are intended for review and prototype
implementation. This specification will change over the course of this activity and
follow-on activities that lead toward operational capabilities. Extensionsto the
specification are anticipated to address new capabilities and evolving user needs.

This specification was prepared consistent with industry practices and is
modeled after those being prepared by the Object Management Group (OMG)
industry consortium. This approach is consistent with guidelines and direction
established by the CIO Common Imagery Interoperability Working Group (CIITWG).



Table Of Contents

ACKNOWLEDGMENTS . 11ttiieeeiiiittreeeeeeeeeiiurstreeeeessasassseeesessassisssseessesssamsssssseesesasssssnes I
REVISIONHISTORY ..o, v
PLANNED RELEASES ... \Y
PREFACE ... VI
L. OVERVIEW ...ttt e e 10
1.1 BACKGROUND ....cccieeeceee e 10
1.2. FACILITIESOVERVIEW ....cooiieeee e, 10
1.2.1. Storage and RELHEVEL ..........cooeiiiieeee e 11
1.2.2. IMAGE A CCESS.......eeieeeieee ettt ettt et e s e e e e abe e e e e sbee e e e snnaeaeenneeas 12
1.2.3. CalAlOg ACCESS ...coueeiiieeeieeeteeeriee et e et e s sbee e rae e e sae e e saeeessbeessbeeesaeeesneeenns 13
1.2.4. Profile & NOtFICAON .....eceiiieiiiiieiee e 13
1.3. INTERFACEHIERARCHY ....ccoiiiiiiiiiieec e, 14
2. INTERFACE OVERVIEW ...ttt 16
2.1. STORAGE& RETRIEVAL FACILITY cottiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 16
2.1.1. Product Request INtErface.........couieiiiieeeeeee e 16
2.1.2. Array ReqUESE INTEITACE .......oe it 16
2.2. IMAGE ACCESSFACILITY otttiiiiiiiiiiieieeeeeeeeeeeeeeseeeeeeeseseeeeeeeeeseeeeeeeeeesssssssssssnenes 17
2.2, SEIVEL INLEITACE. .. eeii e 17
2.2.2. Parameters INLErfaCe.......ccvveeeee ettt 17
2.2.3. Image ACCESS INLEITACE .......uee et 18
2.3, CATALOGACCESS ...ettieiieieeeieeeeeeeeeeeeeeeeaesseeesseteeeeeseeeseeeeeeeresssssssssssssssssessnnnnees 18
2.3.1. Catalog ACCESS INLEITACE. ... .cciiueeiiee e 18
2.3.2. BOOI€aN QUENY SYNEAX ....eeiueieiiieaiieeiieeieeesteeeeeeeseeeesieeesaeeesneeesseeeesnees 18
2.4. PROFILE& NOTIFICATION FACILITY cevtiieiiiiiiiieeieeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeees 19
2.5, ADDITIONAL ASPECTS..ceitiiiiiiiieiieeeeeeeeeeeeeeessesereeereeeeeseeeeseeeereeeeesrrsssrssssssseeeeee 19
2.5.1. Product and Array REFEIENCES .......ceeiuiiiiieiieeeeee e 19
2.5.2. EXCeption INfOrmMation ..........cocueiiiii e 20
3. STORAGE & RETRIEVAL FACILITY e 21
3.1. STORAGE ANDRETRIEVAL IMODULE ....ccciiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenes 21
3.1.1. EXception INfOrmMation .........ccocueiiiir i 21
3.2. PRODUCT REQUEST INTERFACES AND TYPES....ciiiiiiiiiiitiieee e eeeaaan 21
3.2. 1. TYPE DEfiNITIONS....ceei ettt 21
3.2.2. Product Request INtErface.........coueiieieiieeeee e 23
3.3. ARRAY INTERFACES AND TYPES....cotitiiiiiiiieieieieeeeeeeeeseeeeeeeeeeseeeeeeeeeeeeeeeeeeeessnes 26

3.3.1. Array Product REFEIENCe.........c.ooiiuiiiiiiiee et 26



3.3.2. Element Type ENUMEIELION .......ccceiiiueiiiiieieesiee e 26
3.3.3. BUFfEr UNION TYPE. ettt 27
3.3.4. Region SpecCification SIrUCLUIE .........ceeeiiieiiieiiee et 27
3.3.5. Region Data SEIUCKUIE. .........oiiiieiiie et 28
3.3.6. Array ReqUESE INTEIfaCe .......coiiiiiii e 28
4. IMAGE ACCESS FACILITY e 32
O S /A = = T = T I =P 32
4.1.1. The Create OPeration .........oceiaeeeiieeeiee ettt sebe e saeeeaees 32
4.2. IMAGE ACCESS SERVICESIMODULE .....ccvvvtiiiiieieeiieiiiee s e eerasins e s e e essaaai s 32
4.2, DALA TYPES. e eeeeieeiitiee et ee ettt ettt et e e e ee e e e sne e e e e aaree e s anseeeeanneeeanes 33
4.2.2. SEIVEN INEEITACE.....coiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt a e e eeeneens 33
4.2.3. Parameters INEITACE. .....coiiiiieieeeeeeeeeeeeeeeee ettt e e e e e e aeeneees 34
4.2.4. Image Product and IMage AlTaY ........cceeeiueeareeeneeeneeeesiee s 36
4.2.5. Image ACCESS INLEITACE .....coiuei e 37
5. CATALOG ACCESS FACILITY ottt 41
5.1. IMAGE ACCESS SERVICESM ODULE - CONTINUED ....ccvvuuiiiiiieiiiiiiiiieeeeeeernnnnnnns 41
5.1.1. Type Definition QUery RESUITS........ccuiiiiiiiiieiiee et 41
5.1.2. Catalog ACCESS INLEITACE. ... .cciiveeiiie et 42
6. BOOLEAN QUERY SYNTAX .ottt e 48
B.1. OVERVIEW. ..iittttiiiiieiieittitiie e s e s eetbba s s e e e s ssssaaaaeesessasbb s sessseesssbaassesesesssannnns 48
B.2. CLIENT PARADIGM.....oittttiiiiiiieeeiteiee ettt e e e e e e bbb e s e e s et b e e s s s e esaaaaaaas 48
B.3. BN RULES .ottt ettt e et a s e e s s s e e bbb e e e e s e s aaaaanas 49
B.4. BN SEMANTICS. .. ittt e e s e e a b e s s e e abbb e e e s e sesasaaaaas 50
6.5, ATTRIBUTE M ETADATA .t ttiiiiiieiitttttiiee e e e e et ta it s e e e s s e e s bbb e s s s s sssaaat s e essseerasaaaans 51
7. PROFILE & NOTIFICATION FACILITY oot 52
7.1, INHERITED M ETHODS. ..ctttuiiiiiiiiiiitiiiee e e ettt s s e s e e eaa b e s s e s s saaa s e e s s s s erabaaaans 52
7.1.1. Profile & Notification Interface ... 52
7.2. PNF_CALLBACK INTERFACE.....uutttttieiiiiittieeeeesesssssssenesssssssssssssesssssssssnssssnees 55
BIBLIOGRAPHY oo 57
APPENDIX A: STORAGE AND RETRIEVAL FACILITY IDL................ 59
APPENDIX B: IMAGE ACCESSFACILITY IDL cooviiiiiiiie 62
APPENDIX C: CATALOG ACCESSFACILITY IDL .cooeeiiiiiiiiiii 65
APPENDIX D: PROFILE & NOTIFICATION FACILITY IDL ............... 67
APPENDIX E: REFERENCE OMG STANDARD IDL ....oooovieiiiiiiiieeeeeee. 69
CORBA STANDARD EXCEPTIONS....ccttttiiiiiiiiiiiiiiiieee e s eestins e s s e s ssssssie s e ssssasaanans 69
APPENDIX F:RELATED FACILITIES......oooo e 71
THEMENSURATION FACILITY Liiiiiiiiiiiie ettt ee vt e s e e saaae s s e e s sab b e e e 71
THEIMAGE SECURITY FACILITY 1ottt eeraaa s e e s s e 71

THE LOCATOR SERVICE....utuuiiiiiiiiiiiiiiiieeseeesstiiiiessssssssssasisssssssssssnssessssssssssnneesens 71



GLOSSARY ...coovviiiiens

ACRONYMS.......ceeee.

POINTSOF CONTACT



1.1. Background

Overview

The Image Access Services (IAS) specification addresses the core
interoperability requirements of the United States Imagery System
(USIS) for client access to imagery and imagery-based products
(referred to collectively as image products ). The supported operations
include image product discovery, metadata attribute retrieval, whole
product retrieval, image region retrieval, and client product creation.

This1AS specification defines the interface requirements for the
following facilities from the Common Imagery Interoperability
Facilities (CIIF) reference model:

1. Image Access Facility (IAF)
2. Catalog Access Facility (CAF)
3. Profile & Notification Facility (P& NF)

The Image Access Facility (IAF) defines interfaces for retrieval of
image products. The range of supported products includes full frame
images, image chips, subimages, and display regions. The facility also
supports the creation (uploading) of new products by the client.

The Catalog Access Facility (CAF) defines interfaces for query-
based discovery of image products and retrieval of metadata attributes.
Supported queries include attribute-based boolean queries and
geographic queries.

The Profile and Notification Facility (P& NF) enables clients to
create and manage interest profiles that serve as standing catalog
search specifications. The standing requests allow users to register
their notification preferences, so that the facility implementation can
detect when new catalog entries satisfy their profile.

1.2. Facilities Overview

10

Figure 1-1 establishes architectural relationships within the IAS
specification. A key architectural constraint is that the specialized



facilities rely on the more general facilities, but not vice versa. The
specialized facilities will contain details that are unique to imagery
users; whereas, the general facilities will be more flexible and reusable.

Figure 1-1 Image Access and Catalog Access comprise four facilities, two general
purpose and two imagery-specific

Catalog Access Facility Image Access Facility
(defined in this spec) (defined in this spec)
« Catalog Access IDL « Image Library IDL
« Interface Semantics « Interface Semantics
* Query Service Profile * S&R Facility Profile
« Boolean Query Syntax  APIs also support
« APIs also support
Profile &
Notification Facility

Imagery Community Profiles

General Purpose Specifications

OMG Query Service Storage and Retrieval
(defined by OMG, Facility
effectivity TBD) (defined in this spec)

I mage access services interfaces have been partitioned into a generic
Storage and Retrieval Facility and an imagery-specific Image Access
Facility (Figure 1-1). Image Access and Catalog Access contain
specialized definitions and interfaces that directly address the needs of
the imagery community interoperability.

Thereis one additional CIIF facility defined in this document. The
Profile and Notification (P& NF) Facility reuses the CAF interfaces and
defines its own interfaces as extensions. For the reused operations, the
semantics are different. In the CAF, interfaces are used for one-time
gueries. In the P& NF, interfaces are used to post standing queries.

The IASfacilities are specified using the OMG Interface Definition
Language (IDL) [5]. IDL is alanguage-independent notation for
specifying software interfaces. IDL can be readily compiled into
software interfaces for various programming languages including C,
C++, Adag5, and Smalltalk.

1.2.1. Storage and Retrieval

The S&R facility principal interfaces are shown in Table 1-1. The
interfaces solve generic problems, that could apply to any domain of

11
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information retrieval.

Image products comprise a wide range of data

types, i.e. images, text, graphics, audio, video, and multimedia.

Table 1-1 Storage & Retrieval Facility Interfaces

Interface Purpose Primary Clients

ProductRequest Storage and retrieval of | All storage and retrieval
whole information clients, browsers,
products (full images, viewers, editors,
partial images, i.e. exploitation systems, i.e.
chips, and various ELTs, etc.
exploitation products --
in file formats)

ArrayRequest For array-structured Information product
information products, viewers with optimized
retrieval of the specific image transmission and
element values, for storage needs,
example image tiles. exploitation systems, i.e.

ELTs, etc.

1.2.2. Image Access

The Image Access Facility (IAF) incorporates the S& R facility, and
adds the interface details necessary for interoperability and
functionality for the imagery community.

The interfaces provided by IAF (in addition to those reused from

the S& R facility), are shown in Table 1-2 below.

Table 1-2 Image Access Facility Inter faces

Interface

Purpose

Primary Clients

Server

Management of the
connection between
client and IAF/CAF
servers

All image product clients,
exploitation systems, etc.

IA (Image Access)

Imagery specific
extensions to the S& R
facility to ensure
imagery interoperability
and functionality

All image product clients,
exploitation systems, etc.

product reference used
for tiled retrieval

ImageProduct To provide aimage Clients and services
product reference used accessing image products
for whole product
retrieval

ImageArray To provide an image Image product clients and

services accessing image
regions




Parameters

Managing parameters
and specialized
metadata directly
associated with

particular objects

Clients that access and
control parameters and
specialized metadata

1.2.3. Catalog Access

The Catalog Access Facility (CAF) defines interfaces for image
product discovery and attribute metadata access. The interface for the

CAFisshownin Table

1-3.

Table 1-3 Catalog Access Facility Interfaces

Interface

Purpose

Primary Clients

CA (Catalog Access)

Discovery of image
products involving
geographic search and
boolean queries;
retrieval of imagery

metadata attributes

Image product clients
including browsers,
viewers, exploitation
systems (ELTs), and
forms-based user-
interface applications

This specification includes a boolean Query Syntax for use with the
CAF which is defined in Section 6. The boolean Query Syntax
simplifies and decouples client software from changing community

metadata and library-specific attributes.

It also enables direct

utilization of community specified attributes for the purposes of
guerying image catalogs. [18]

1.2.4. Profile & Notification

The Profile and Notification Facility (P& NF) is a specialization of the
Catalog Access Facility for the purposes of posting standing queries.
The interface for the P& NF isidentified in Table 1-4.

Table 1-4 Profile and Notifi

cation Facility Interfaces

Interface

Purpose

Primary Clients

PN (Profile & Notificatio

n) Posting standing queries
for future satisfaction.

Image product clients
including browsers,
viewers, and forms-based
user-interface
applications

13




1.3. Interface Hierarchy

The interface hierarchy shows how the interfaces defined in the
facilities reuse each-other’s definitions through inheritance. Figure 1-2
shows the interface hierarchy. Each box represents an interface type
from Tables 1-1 through 1-5. The interface types are identified by
their type namein bold text. Below the interface types are the
operations defined in the Interface Definition Language (IDL)
definitions. Inheritance relationships are shown by arrows, with the
end of the arrow pointing to the inheriting interface class.

ProductRequest \ ArrayRequest \

disseminate open_array

check_completion close_array
cancel get_region
create get_multiple_regions

Server \ ( Parameters \

get_parameters
set_parameters

Product

IA - Image Access CA - Catalog Access

tsubmage J

boolean_query
polygonal_query

elliptical_query ( ImageProduct ) ( Array ]

point_query
get_ results
free_results
ImageArray

PN - Profile & Not.

PNF_Callback
notify

list_queries
remove_query

request_notification
request_push

push

Figure 1-2 The Image Access Services Interface Hierarchy
[ This hierarchy illustrates the commonality and specializations in interface
architecture—arrows indicate specification inheritance]

There are two principal interfaces that clients use to access images. 1A
(Image Access) and CA (Catalog Access). These interfaces are defined
in the Image Access Facility and the Catalog Access Facility sections 4
and 5, respectively. The Image Access interface provides operations
for transfer of image products. The Catalog Access interface provides
operations for image product discovery and attribute retrieval. Using

14



these interfaces, clients obtain product references from the catalog and
use them to retrieve images from the library.

The server and parameters interfaces are abstract interfaces
inherited by both 1A and CA interfaces. PN (Profile & Notification) is
a specialization of the CA interface.

The product interfaces (Product, Array, ImageProduct, and
ImageArray) provide a capability for referencing information products.
The Product interface is the most general form of reference.
Specialized references exist for Array products, ImageProducts, and
ImageArray products.

The above interfaces are discussed further in Section 2. Their
specifications are contained in Sections 3 through 7.

15



2. Interface Overview

2.1. Storage & Retrieval Facility

The Storage & Retrieval Facility provides general purpose capabilities
for access to stored information, such as image products.

2.1.1. Product Request Interface

The product request interface addresses the transfer of whole
information products. Whole products comprise information products
stored in file formats. For example, these may be full images (with or
without associated headers), image chips, or other image products.

To retrieve a product, arequest is made for product transfer, then
the processing of the request occurs in the background through a
mechanism such as the File Transfer Protocol (FTP). Other
comparable mechanisms include HTTP and the OMG Data Interchange
Facility. The choice of transfer mechanism is a property of the
implementation, not of the interface specification. Standards
requirements for the product transfer mechanisms are defined by the
USIS Standards and Guidelines[1]. Thereisaquality of service
associated with each request, which allows the client to specify
delivery requirements which can be either immediate or queued.

The retrieval interface provides a basic capability for confirmation
of receipt through the request identifiers and the completion status
checking operation.

Thisinterface also provides basic capabilities for creating new
products (i.e. uploading to the library) from appropriately authorized
clients. The product request interface is not intended to be a complete
data management interface.

2.1.2. Array Request Interface

The array request interface is a general-purpose interface for the
efficient retrieval of image regions and other array data. The array
request can be used with an arbitrarily large source image.

Only asubset of the itemsin the library contain array information
which can be retrieved using the array request interface. Those which
do, areidentified as such in the catalog metadata. The catalog will

16



2.2.

identify which products support array access. For example, very large
images can be efficiently accessed using array access.

Since array retrieval does not transfer whole products, this interface
necessitates that the catalog metadata contain descriptive attribute
information equivalent to the image and product file header
information, including references to related products.

Image Access Facility

The Image Access Facility (IAF) provides capabilities for clients to
access and retrieve image products from image libraries. |AF reuses
and extends the S& R interfaces. Image access adds imagery specific
definitions that populate and extend the S& R facility.

Image access and catal og access are related and synergistic.
Catalog access usually precedes image access, returning product
references for image product retrieval. Catalog access enables image
product discovery and provides access to metadata describing image
products. Once the image isidentified and its attributes are known,
image access provides a means to retrieve the data. The catalog serves
as an enabling facility for identification of image products of interest.

The purpose of image access is to provide a means to retrieve image
products, both in whole and in part.

Image access provides two primary modes of retrieval. Thefirst
mode isretrieval to a specific location, which may be a pathname or
other form of address. Thisform of retrieval is limited to whole
product transfers.

The second mode enables transfer of partial image products, i.e.
array regions, in response to client requests.

2.2.1. Server Interface

The Server interface is an abstract interface; it is not intended for
standalone implementation. This interface contains specifications for
basic connection management to the image library and catalog. There
are provisions for future security extensions, which are described in
Appendix E.

2.2.2. Parameters Interface

The Parameters interface is an abstract interface inherited by other
interfaces. This interface has the capability to retrieve and change
parameter values that are closely related to particular objects and
particular client interactions with the objects. For example, the
parameters can include metadata that describes the object. Parameters
can also include some controllable client-specific characteristics that

17



are used to modify the behavior of other operations, such as retrieval of
array regions.

2.2.3. Image Access Interface

2.3. Catalog Access

The Image Access interface reuses definitions from the Server
interface, Parameters interface and the S& R facility. Thisinterface
adds specializations of the S& R that are appropriate for imagery
applications. These specializations use the flexibility of S& R to assure
alevel of interoperability not available in a more generic specification.

The Image Access interface contains extensions to S& R that are
imagery specific. These |AF interfaces and conventions apply across
all imagery systems, and form a common basis for image retrieval and
client update to image libraries.

A key imagery-specific capability in IAF is subimage retrieval. An
operation is provided for retrieving a subimage based upon a
geographic region in an existing image array product. The subimage
will image regions that provide coverage of the requested geographic
area.

Catalog access provides a means of discovering imagery products and
retrieving their metadata attributes. The Catalog Access Facility (CAF)
specifies the APIs and data passing conventions for client access to
image catalogs. The key components of CAF are discussed below.

2.3.1. Catalog Access Interface

The Catalog Access interface contains imagery-specific interfaces for
searching catalog metadata. Two forms of query constraints are
provided: attribute-based and geographic. Attribute-based queries are
expressed using the boolean Query Syntax (See Section 6). The
Catalog Access APIsinclude capabilities for geographic querying in
several forms (polygon, ellipse, and point), that are suitable to satisfy
the range of geographic search needs in the imagery community.

2.3.2. Boolean Query Syntax

18

The boolean query syntax is a means of specifying attribute-based
search expressions. The boolean query syntax is used for image
catalog queries.

The boolean Query Syntax isincluded in this specification to:
* Provide uniform query syntax and views
» Simplify client and catalog processing



24.

2.5.

* Decouple clients from physical schema

and catalog implementations
* Associate queries directly with attribute sets, and
* Assure interoperability

Profile & Notification Facility

The P& NF facility enables clients to register standing queries on the
image catalog. These standing queries comprise a user profile. The
facility supports the notification of clients when new catalog entries
match the profile’s queries.

The P& NF is a specialization of the Catalog Access Facility.

Additional Aspects

2.5.1. Product and Array References

An object reference called “Product” is defined in the IDL. Its purpose
isto provide robust references to arbitrary information productsin a
distributed environment. The role of a product reference is equivalent
to a Universal Resource Locator on the Internet. The product reference
might even have a hyperlink encoded in its representation, but thisis
an implementation choice, not a requirement of this specification.

A Product reference is an opague structure which contains any
necessary information needed to locate and retrieve the product, such
as library location information and file path names. Since the Product
reference contains all the necessary information for retrieval in a
distributed system, distributed processing issues can be handled
transparently by infrastructure software.

The product reference can have two forms: externalized and
internalized. The externalized form can be stored persistently, and
reside in the catalog. The internalized form is the actual product
reference, it is an opaque structure.

Externalized product references are also called “ stringified”
references because they are represented as strings. A general purpose
function, string_to_object(), will be provided by the infrastructure to
convert a stringified object reference to an internalized object
reference. Another predefined function, object _to_string() is used to
externalize the object references.

An Array reference corresponds to an image product which contains
actual imagery data, suitable for retrieval asregions (i.e., tiles). The
array reference must refer to aunique image. |If several images are
contained within an image product, there must be a separate array

19
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reference to each enclosed image, although the complete product
would have asingle ordinary "Product" reference.

Product references and array references are specialized in the IAS
interfaces for use by image libraries. The specialization includes
support for Parameters (Section 4.2.3).

2.5.2. Exception Information

A set of arguments called Excepti onl nfo isreturned from each
operation which terminates abnormally with a user-defined exception.
User-defined exceptions are error conditions which are explicitly
defined in the image access services IDL.

There is also a standardized set of general purpose exceptions
defined by industry which address the most common reasons for
failures, including communication and network errors [5] (Appendix
D).

If an operation completes successfully, the exception value includes
acompletion status of “COMPLETED_YES’ [5]. Thisisapositive
confirmation that the requested service achieved satisfactory
completion.



3. Sorage & Retrieval Facility

This section defines the IDL, semantics, and sequencing of the Storage
& Retrieval interfacesin detail. Each definition includes a
corresponding IDL segment which isin the following typeface:

/] Exanple I DL segnment - An | DL commrent

3.1. Sorage and Retrieval Module

nodul e | nfoSandR {

Module “InfoSandR " provides an enclosing scope for all of the
Storage & Retrieval facility (S& R) interfaces, type definitions,
exception definitions, and operation signatures.

3.1.1. Exception Information

#defi ne Exceptionlnfo any exception_info;

The Exceptioninfo symbol is used in all the exception definitionsin the
facility to give these exceptions a consistent set of return values. In
S& R, thisisageneric type ‘any’ that isintended to be specialized for
specific applications. The IAF and CAF specializations are described
in Section 4.2.1 and 5.1.2, respectively.

In these facilities, user exceptions are defined for all cases of bad
input parameters, as well as error conditions which are unique to
particular operations.

Thereis aso a set of standard exceptions defined which cover most
generic error conditions, such as communication failure
(COMM_FAILURE) and lack of permission (NO_PERMISSION).
The standard exceptions are listed in Appendix D.

3.2. Product Request Interfaces and Types

3.2.1. Type Definitions

3.2.1.1. Product References

21



interface Product {};

Thisis an opaque reference to any kind of information product as
described in Section 2.5.1. It has no predefined operations on its
interface.

The product reference is intended to be specialized and extended.
The specialization for IAF/CAF is described in Section 4.2.4

3.2.1.2. Storage Specifications

t ypedef any Loca tionSpec;
t ypedef sequence<Locati onSpec> Locati onSpeclLi st;

A location specification contains information necessary for the transfer
of stored information. The contents include the necessary information
for accessing information transfer mechanisms such as FTP, HTTP, or
the OM G Data Interchange Facility. The actual contents are defined by
specializations of the S& R facility.

The LocationSpecList sequence is a variable length list of location
specifications. A location specification can be used to denote the
source for information or the destination for information.

3.2.1.3. Exceptions

exception BadProduct Ref erence { Exceptionlnfo };
exception BadLocati onSpec { Exceptionlinfo };

These exceptions are returned by operations that use product references
and locations as input parameters. When returned, these exceptions
indicate that the corresponding arguments were invalid. Additional
explanations may be contained in the Exceptioninfo.

3.2.1.4. Request Identifiers

typedef string Requestld;
t ypedef sequence<Request|ld> RequestldList;

The request identifier is a mechanism for tracking requests. The server
implementation generates the request identifier, which is unique for
each request. The RequestidList typeis used to convey a set of request
identifiers.

3.2.1.5. Name Values

struct NaneVal ue { string name; any val ue; };
t ypedef sequence<NaneVal ue> NaneVal ueli st;



t ypedef sequence<string> NaneLi st;
excepti on BadNane { Exceptionlnfo };
exception BadVal ue { Exceptionlinfo };

The NameValuelList is agenerally useful structure for conveying
named attribute values. The NameList sequence is a sequence of
identifiers used as an argument to convey alist of names corresponding
to aNameValuelL ist data type.

The BadName exception is returned when a name argument is
invalid. The BadValue exception isreturned when an invalid value
argument is detected.

3.2.1.6. Response Service

enum ResponseServi ce { | MMEDI ATE, QUEUED };
exception ResponseServi ceNot Avai |l abl e { Exceptionlinfo };

Qualities of service are defined by the ResponseService enumeration.
The values are IMMEDIATE and QUEUED. The IMMEDIATE
service is defined as “best effort” performance. The queued service
defines alower priority “when possible” effort , the status of which can
be assessed by the check completion operation.

If aparticular quality of serviceis not available from the server
implementation, it may raise the ResponseServiceNotAvailable
exception. If aserver only implements a single quality of service, it is
defined to be the IMMEDIATE mode.

exception TooManyRequests { Exceptioninfo };
Some server implementations may have limitations on the number of

outstanding requests. This exception is an error return indicating that
this implementation limit has been exceeded.

exception Product Unavail abl e { Exceptionlnfo };
This exception indicates that the server istemporarily unable to

provide array operations on the product requested. This condictions
might occur if for instance the product was in offline storage.

3.2.2. Product Request Interface

interfac e Product Request {
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The ProductRequest interface defines a particular type of information
storage and retrieval server which handles whole product transfer
reguests.

3.2.2.1. Disseminate Operation

Request | dLi st di ssem nat e(
in Product product to di ssem nate,
in LocationSpecLi st destinations,
i n ResponseServi ce service )
rai ses ( BadProduct Ref erence, BadLocati onSpec,
ResponseSer vi ceNot Avai | abl e, TooManyRequests )
context( “Contextlnfo” );

The disseminate operation requests the initiation of the transfer of a
whole product. The Product argument is a reference to the particular
product to transfer. The LocationSpecList argument isalist of
destinations for the product. Thislist may include destinations for the
requesting client aswell as third-party clients; thus this operation
supports aform of push-mode transfer through a third-party request.
The ResponseService is a quality of service specification as described
above. Thereturn value, a RequestldList, provides a unique identifier
(from the server) for each of the listed destinations. Requestids are
used for tracking the progress of the request using the completion
checking operation. The ProductRequest implementation returns the
thread of control to the client as soon as possible after thisrequest is
invoked in order to process this operation in the background.

The disseminate operation will return the BadProductReference
exception if the product is not present or the referenceisinvalid. The
BadL ocationSpec exception is returned when one or more locations are
invalid. (Note: Prescreening of LocationSpecsis not required by the
Image Access Facility specialization of this operation).

The ResponseServiceNotAvailable exception is returned if the
server does not support the requested quality of service. The
TooManyRequests exception is returned if the server’ s implementation
limit is exceeded for the number of outstanding requests.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

3.2.2.2. Completion Checking Operation
enum Conpl etionSt at e

{ COWPLETED, | N PROGRESS, ABORTED, CANCELED,
PENDING OTHER };
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excepti on BadRequestld { Exceptionlnfo };
Conpl etionState check_conpl eti on(

in Requestld request identifier,

out string state_information )

rai ses ( BadRequestld )

context( “Contextlnfo” );

The completion checking operation enables clients to check the status
of arequest. The request isuniquely identified by the request identifier
argument. A CompletionState enumeration argument is returned
indicating the completion status. Any additional explanation is
contained in the state_information argument.

The completion states are described as follows. The state
COMPLETED isreturned if anormal successful termination has
already occurred. The state IN_PROGRESS is returned if the request is
in an active state of execution and has not yet encountered any error
conditions. The state ABORTED isreturned if an error condition has
caused an abnormal termination. The state CANCELED is returned
when the request has been canceled by a previous request. The state
PENDING isreturned if arequest is known and pending for future
service, but the transfer has not started. The PENDING state only
applies to requests submitted with a ResponseService mode of
QUEUED. The state OTHER indicates that the request isin some state
of completion, not indicated by the above states. In all cases, the string
state_information may return additional information.

The BadRequestld exception isreturned if thereisan invalid
request identifier.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

3.2.2.3. Cancel Operation

Conpl etionSt at e cancel (
in Requestld request _identifier )
rai ses ( BadRequestld )
context( “Contextlnfo” );

The cancel operation enables clients to terminate an outstanding
request initiated by other operations, such as disseminate and create.
The request identifier argument uniquely identifies the request
concerned. A CompletionState is returned with complete information
about the status of the request.

The operation may return a BadRequestld exception if the
Requestld argument isinvalid.
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The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

3.2.2.4. Create Operation

exception BadCeationAttributes { Exceptionlnfo };
Product create( in LocationSpec initial_product_dat a,
i n NameVal ueLi st creation_attributes,
out Requestld request _id)
raises ( BadOeationAttributes, BadlLocati onSpec )
context( “Contextlnfo” );

The create operation stores a new product in the library. The operation
generates a new product reference as its return value. The source data
for the new product is indicated by the LocationSpec argument. The
request identifier allows the tracking of the request through the
completion checking operation.

The creation attributes argument contains additional information
necessary for creation. For example, this argument can contain
additional metadata if required.

A Requestld isreturned as an output parameter. The Requestid can
be used to check completion or cancel the request. The new product
reference should not be used until the request has completed.
Otherwise an exception, such as the standard exception
OBJECT_NOT_EXIST, may be returned.

The BadCreationAttributes exception is returned if the creation
attributes (such as metadata) are invalid. The BadL ocationSpec
exception isreturned if the L ocationSpec argument isinvalid.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

3.3. Array Interfaces and Types
3.3.1. Array Product Reference
interface Array: Product {};
The Array product reference defines a specialized type of product

reference, that is reserved for products which contain array data (such
as image pixels) and can support array dataretrieval.

3.3.2. Element Type Enumeration
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enum El ement Type { BI TDATA, BYTEDATA, SBYTEDATA, | NT2DATA,
S| NT2DATA, | NTADATA, SI NT4DATA, FLQOAT4DATA, COWPLEXDATA,
FLOATS8DATA, OTHERDATA };

3.3.3.

Array retrieval comprises direct access to array elements (or pixels);
the various element types are defined here. They include binary
(BITDATA), unsigned bytes (BY TEDATA), signed bytes
(SBYTEDATA), unsigned short integers (INT2DATA), signed short
integers (SINT2DATA), unsigned long integers (INT4DATA), signed
long integers (SINT4DATA), floating point (FLOAT4DATA),
complex numbers (COMPLEXDATA), double precision floating point
(FLOATS8DATA), and other miscellaneous representations
(OTHERDATA).

Buffer Union Type

union Buffer switch (E enent Type) {

case
case
case
case
case
case
case
case
case
case

Bl TDATA: sequence<octet> bit_dat a;

BYTEDATA: sequence<oct et > ubyt e dat a;

SBYTEDATA: sequence<char> byt e dat a;

| NT2DATA: sequence<unsi gned short> ushort _dat a;
SI NT2DATA: sequence<short> short _dat a;

| NTADATA: sequence<unsi gned | ong> ul ong_dat a;

S| NT4DATA: sequence<!| ong> | ong_dat a;

FLOAT4DATA: sequence<fl oat > fl oat dat a;
COVPLEXDATA: sequence<f| oat > conpl ex_dat a;
FLOAT8DATA: sequence<doubl e> doubl e_dat a;

defaul t: sequence<octet> other _data; };

3.3.4.

Regions of each element type have arepresentation asan IDL
sequence in thisunion. All array regions can be represented by values
of this union type.

The listed datatypes are a superset of the elementary types for
pixels defined in 1SO IPI [19].

Region Specification Structure

t ypedef any Regi onSpec;
t ypedef sequence<Regi onSpec> Regi onSpeclLi st ;

The RegionSpec identifies a particular region within an array (or
image). The choice of parametersis application defined. The contents
of RegionSpec attributes are used for only one request. Other attributes
established for use across multiple requests are established by another
approach.

27



3.3.5. Region Data Structure

struct Regi onData {
Regi onSpec regi on_spec;
NaneVal ueLi st regi on_header;
B ement Type el enent _t ype;
Buf fer regi on_dat a;

1

The region data structure contains the elements (or pixels) of the region
and some self-descriptive information. The RegionSpec member
describes the region and may differ from the input parameters specified
in arequest. The ElementType member defines the representation of
the elements (or pixels). The Buffer member contains the element
values. By default, element values will be stored in row-major order in
the Buffer sequence.

Attributes returned in the region_header describe the characteristics
and format of the returned data. For example, aregion thickness may
be identified for the number of ElementType values correspond to each
pixel.

Thick pixels (such as color images) may be interleaved in the sequence
or not based upon another attribute for interleaving (For example,
controlled through the IAF Parameters Interface).

3.3.6. Array Request Interface

interface ArrayRequest {

The Array Request interface includes capabilities for retrieval of region
data.

3.3.6.1. Open Array

excepti on Product Unavai | abl e
{ Except i onl nf o} ;

void open_array(in Array product, in any access_Kkind)
rai ses ( BadProduct Ref erence, ProductUnavail able )
context( “Contextlnfo” );

The operation initiates access to an array object. The product argument
identifies the product to be opened. A call to open_array isrequired
for an array product before other operations using the Array reference
are invoked. Note that is method is in addition to the open method on
the server. To access an array, the client must first open the server in
which the array resides and then open the array itself.

The AccessKind argument is application defined, and may, for
example indicate if the array iswritable. A reserved value of this
argument contains a nil pointer for the value field of the type any. This



reserved value can be used safely by clients without conflicting with
application defined values.

A BadProductReference exception will be returned if the array
product reference is. The exception ProductUnavailable is returned if
the server istemporarily unable to open the array due to internal server
state (i.e. product isin offline storage ). The standard exception
BAD_INV_ORDER (routine invocations out of order) will be returned
if the server has not been successfully opened prior to this method
being used.

3.3.6.2. Close Array

exception ArrayNot Qpen { Exceptioninfo };

void close array(in Array product)
rai ses ( BadProduct Ref erence, ArrayNot Qoen)
context( “Contextlnfo” );

The close operation indicates that the client has completed access to an
array product. The operation close array is the converse of the
operation open_array. The operation close array is executed after
open_array and any other ArrayRequest operations using the array
reference.

The array product reference argument indicates the product to be
closed. The operation may return the BadProductReference exception
if the array product reference argument isinvalid. The ArrayNotOpen
exception is returned if the array product has not been previously
opened by this client. The standard exception BAD_INV_ORDER
(routine invocations out of order) will be returned if the server has not
been successfully opened prior to this method being used.

3.3.6.3. Get Region Operation

excepti on BadRegi onData { Exceptioninfo };
excepti on BadRegi onSpec { Exceptioninfo };
voi d get _region(

in Array product,

i n Regi onSpec regi on_spec,

i nout Regi onData regi on _data )

rai ses( BadProduct Ref erence, BadRegi onSpec,

BadRegi onDat a, Not Qpen )
context( “Contextlnfo” );

This operation can be used to retrieve element (or pixel) datafrom an

array product. The Array argument is the product of interest. The
RegionSpec argument identifies the region within the product. The get
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region operation has an inout argument, which is aregion data
structure. It isan inout argument, indicating that the client allocates
storage for the result. The returned RegionData structure contains the
image pixels and self-descriptive information.

The BadProductReference exception isreturned if the product
referenceisinvalid. The BadRegionSpec exception is returned if the
region specification isinvalid.

An exception, BadRegionData is returned if the datais unavailable
in the appropriate compression or data format. The ArrayNotOpen
exception is returned if the array product has not been previously
opened by this client.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

3.3.6.4. Get Multiple Regions Operation

t ypedef sequence<Regi onDat a> Regi onDat alLi st ;
void get_multiple_regi ons(

in Array product,

i n Regi onSpeclLi st regi on_specs,

i nout Regi onDatalList region_data |ist )

rai ses( BadProduct Ref erence, BadRegi onSpec,

BadRegi onDat a, ArrayNot Qoen )
context( “Contextlnfo” );

This operation retrieves one or more array regions to memory areas
indicated by the RegionDataL ist. For example, this operation may be
used to retrieve multiple image tiles, each specified as a separate
region.

The array product reference argument identifies the source array for
region retrieval. The RegionSpecList argument contains the requested
specifications for each of the retrieved regions. The RegionDataL ist
defines the allocated member array, where the region data will be
returned.

The BadProductReference exception isreturned if the array product
reference argument isinvalid. The BadRegionSpec exception is
returned if one or more RegionSpecs in the RegionSpecL ist argument
areinvalid. The BadRegionData exception isreturned if the datais
unavailable in the appropriate compression or data format. The
ArrayNotOpen exception is returned if the array product has not been
previously opened by this client.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.
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4.1. S&RProfile

4.2.

32

|mage Access Facility

This section defines the semantics and sequencing of the Image Access
Facility interfacesin detail .

The Image Access Facility (IAF) incorporates the definitions of
Storage and Retrieval (S& R) to provide interoperability between
clients and image libraries. This section defines conventions for use of
the S& R facility by imagery systems and their clients.

In this section, the semantics of the disseminate and create
operations imply an immediate return without requiring checking of
the validity of the location specification arguments.

4.1.1. The Create Operation

To create a new product, the client must be able to specify the new
product in afile format which includes all appropriate metadata or
specify metadata separately in the create request (using the
NameValuelList argument). This assures that all needed metadata is
provided to the library server to allow creation of the new product and
incorporation of applicable metadata in the library catalog. This will
allow subsequent image product discovery and retrieval.

When the create operation is called, it issues a unique product
reference that is only initially known to the requesting client. The
client should verify completion of the creation request using the
completion checking operation before utilizing the product reference.

Image Access Services Module

nmodul e | AS {

Module “IAS” provides an enclosing scope for all of the Image
Access Services interfaces, type definitions, exception definitions, and
operation signatures.

By convention, all data types and exceptions are defined at the
module level. Depending on the language binding used, the characters
“IAS” will appear in the scoping prefix to the these identifiers. All
operation signatures are declared in particular interfaces in the



facilities. These scoping prefixes will have both module and interface
identifiers. For example, IAS::1A for image access facility operations.

4.2.1. Data Types

struct | nmageExceptionlnfo {
short status _code;
string status_text;
string exception_type;

1

The ImageExceptioninfo structure is supplied by all IAS
implementations to populate the exception_info value returned by all
operations. Use of the member fields is implementation defined.
Implementations of IAF will use this structure for returning user
exceptions.

typedef string dientContext;
The ClientContext is implementation-defined information.

4.2.2. Server Interface

interface Server {

The Server interface is an abstract interface that contains some
common operations which are supported by all IAS servers, such as
establishing and terminating client connections.

4.2.2.1. Exceptions

exception Al readyConnected { Exceptioninfo };

This exception is returned when an attempt is made to reconnect to an
already connected server.

exception BadpenCiteria { Exceptionlinfo };

This exception indicates that the connection is denied because the
specified criteriais unacceptable.

exception NoConnecti onEst abl i shed { Exceptionlnfo };

The NoConnectionEstablished exception is returned when there has

been no previous successful open operation on this server by this
client.
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4.2.2.2. Open Operation

A ient Context open(in NaneVal ueLi st open _criteria)
raises ( AlreadyConnected , BadQpenCriteria)
context( “Contextlnfo” );

The open operation must be invoked before any other operation are
invoked on that server in order to establish a connection between the
client and server. The connection establishes some client-specific state
information in the server, such as the resetable parameters.

The argument includes a flexible list of arguments represented as a
NameValuelList type. Thislist contains any information required by
the server to identify and authorize access. These values must be
known and acceptable to the server before a connection is granted.
Successful return indicates that the connection was granted; otherwise
an exception is returned.

The operation has areturn result of datatype ClientContext. The
contents and use of this value is application specific.

The AlreadyConnected exception is returned by the server when
there is already an established connection by the requesting client. The
BadOpenCriteria exception is returned when the open criteriais not
accepted by the server. The standard exception NO_PERMISSION is
returned if the client does not have sufficient permissions to access the
server.

4.2.2.3. Close Operation

voi d cl ose()
rai ses ( NoConnecti onEstablished )
context( “Contextlnfo” );

The close operation is invoked after the completion of other
invocations to a server interface. The client must reconnect (using the
open operation) before it can successfully invoke other operations.

The NoConnectionEstablished exception is returned when there has
been no previous successful open operation on this server by this
client.

4.2.3. Parameters Interface
interface Paraneters {

The Parameters interface contains definitions which provide access to
parameter information directly associated with an object or a particular



client’ sinteraction with an object. Client-specific resettable
parameters establish state information in the server which affects
subsequent requests.

4.2.3.1. Get Parameters Operation

voi d get par anet er s(
i n I nfoSandR : NaneLi st
nanmes_of paraneters_request ed,
out | nfoSandR : NaneVal uelLi st paranet er _val ues)
rai ses( I nfoSandR : BadNane )
context( “Contextlnfo” );

The get parameters operation allows the retrieval of attributes which
are directly stored or closely associated with an object, for example an
image array or a particular |AS server object.

The NameL ist argument identifies the parameter names to be
retrieved as output arguments to thisinvocation. Each namein thislist
identifies one parameter. The NameV alueList output parameter will
contain the values of the parameters. Each element in thislist contains
the parameter name and its corresponding value. The parameters
requested may be returned in the NameValueList in an arbitrary order.

The BadName exception is returned if one or more names in the
NameList argument are invalid. Further details on which name(s) were
invalid should be returned in Exceptioninfo.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

4.2.3.2. Set Parameters Operation

exception Cannot Set { Exceptionlnfo };
voi d set par anet er s(
i n I nfoSandR : NaneVal ueLi st par anet er _val ues)
rai ses( InfoSandR : BadNane, | nfoSandR : BadVal ue,
Cannot Set )
context( “Contextlnfo” );

The set_parameters operation modifies the value of client-specific
resettable parameters which are used to affect subsequent invocations
of other operations.

The object implementation can substitute default values if the
parameters are not initialized by the client.

The NameValuelist parameter isalist of parameter names and their
corresponding values.
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The BadName exception is returned if one or more names in the
NameValueList argument are invalid (for example, they do not
correspond to known parameters). . Further details on which name(s)
were invalid should be returned in Exceptioninfo. The BadValue
exception isreturned if one or more values in the NameV alueL ist
argument are not acceptable by the object implementation (either
because they are the wrong type or exceed acceptable value ranges).
The CannotSet exception is returned if one or more parameters
identified in the NameValueL ist argument are not resettable.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

4.2.3.3. Common Parameters

There is only one parameter which is explicitly defined in this|AS
specification. All other parameters are defined within the appropriate
profile.

There are two types of parameters: read-only and resettable.
The read-only parameters are not client-specific. The resettable
parameters are managed on a per-client basis by the server
implementations. These parameters embody client-specific state
information which affect the processing of operations.

The only parameter defined by the IAS specification is the
parameter “ ParameterNames. All implementations of the Parameters
interface will have a parameter called "ParameterNames" which is
metadata that enables discovery of the available parameters supported
by that implementation. The representation is a NameVaueL ist data
type. The name field of each NameV alue struct represent the
parameter name. The value field of each NameValue struct isa
boolean that indicates whether the parameter is resettablei.e. TRUE
means parameter is resettable.

4.2.4. Image Product and Image Array

interface | mageProduct: InfoSandR : Product, Paraneters {};
interface I nageArray: |InfoSandR : Array, |mageProduct {};

IDL interfaces are used to declare the object reference types for image
products and array products. These references are specializations of
the generic references defined in the S& R facility for Product and
Array. Both of these types add the operations for parameter
management, so that some attributes specifically associated with these
objects can be retrieved without going to the catal og.



An ImageProduct reference corresponds to a whole product which
may be retrieved and created using the InfoSandR::ProductRequest
interface with Image Access specializations.

Regions from an ImageArray may be retrieved using the
InfoSandR::ArrayRequest interface with Image Access specializations.
Tiles from an ImageArray may be retrieved using the
ArrayRequest::get_multiple_regions operation. Subimages from an
ImageArray may be retrieved using the |A::get_subimage operation.

4.2.5. Image Access Interface

interface | A Server, Paraneters,
| nf oSandR : Product Request, |nfoSandR : ArrayRequest {

The Image Access interface contains definitions which provide
imagery-specific extensions to the S& R facility.

4.2.5.1. Exception Types

const string Conpressi onNot Avai | abl e
= "Conpression Not Avail abl e";
const string Format Not Avai | abl e
= "Format Not Avail abl e";

These exceptions types are supplied in the exception information when
the appropriate compression or data format preferences indicated by
the parameters cannot be supported. In particular, these types are
returned with the ArrayRequest::BadRegionData exception as the
exception_type member.

4.2.5.2. Image Location Specification

enum | mageLocat i onKi nd {Pat hKi nd, Hyper! i nkKi nd,
Addr essKi nd} ;
struct Pathlinfo {
string user_nane,
string pass_word,
string host_nane;
string pat h_nane;
string file_nane;

1

uni on | mageLocati onSpec switch (I nmageLocati onKi nd) {
case Pat hKi nd:
Pat hl nf o pat h;
case Hyperl i nkKi nd:
string hyperlink;
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case AddressKi nd:
any address;

¥

This ImageL ocationKind structure is supplied by IAS clients as the
values of the InfoSandR::LocationSpec. The LocationSpec is used to
indicate the source or destination of a whole image product transfer.

There are multiple variants. A PathKind variant designates a
compl ete pathname within account information. Thisvariantis
suitable for use for non-anonymous FTP transfers.

The HyperlinkKind variant is a resource indicator, as commonly
used on the Internet for anonymous transfers. The AddressKind is an
additional variant for extensions or implementation-specific uses.

4.2.5.3. Region Parameters

struct Regi onParaneters {
unsi gned | ong hori zontal _si ze;
unsi gned | ong vertical _si ze;
unsi gned | ong resol ution_Ievel;

1

The RegionParameters data type is used with the set_parameters and
get_parameters operation. The RegionParameters affects the
processing of the get_region operation of InfoSandR::ArrayRequest
interface. They are defined here since they are imagery-specific.

The region parameters are used to establish some conventions for
use of the ArrayRequest interface, that apply to subsequent operations
until modified by another call to set_parameters. The use of the
horizontal_size, vertical_size, and resolution_level indicate the size of
the region in pixels and the resolution level. The affect of the
set_parameters operation is that it establishes some state information in
the ArrayRequest server implementation that is used for subsequent
requests to the get_region operations. The set_parameters operation is
invoked on a particular Image Access server, since the IA interface
inherits from ArrayRequest and therefore is an ArrayRequest object.

4.2.5.4. Display and Tile Region Specifications

struct D spl ayRegi onSpec {
| ong x_region_center;
long y_region_center;



The DisplayRegionSpec structure is supplied as the contents of the
InfoSandR::RegionSpec for the get_region operation. Itisalso usedin
the RegionData return value.

The coordinates of the region within the source image are defined
by x and y region centers, which are the pixel coordinates in source
image space (regardless of the current RRDS level being retrieved).

struct Til eRegi onSpec {
| ong x_region_center;
long y_region_center;
unsi gned | ong hori zontal _si ze;
unsi gned | ong vertical _si ze;
unsi gned | ong resol ution_Ievel;

1

The TileRegionSpec structure is supplied as each RegionSpec of the
InfoSandR::RegionSpecList for the get_multiple_regions operation. It
is also returned in the RegionData return value from
get_multiple_regions.

The coordinates of the region within the source image are defined
by x and y region centers, which are the pixel coordinates in source
image space. The horizontal_size and vertical_size members define
the size of theretrieved region. The resolution_level member selects
the RRDS level for retrieval of thisregion.

4.2.5.5. Get Subimage Operation

struct GeoCoords {

double lat, lon; // degrees

1
t ypedef sequence<CGeoCoor ds> (GeoCoor dslLi st;
exception BadCoord { Exceptioninfo };

| nf oSandR : Request | d get subi nage(

in ImageArray inmage array_product,

i n GeoCoords upper _|eft,

in GeoCoords | ower _right,

in InfoSandR : Locati onSpec | ocati on)
rai ses ( InfoSandR : BadProduct Ref erence, BadCoord,

| nf oSandR : BadLocat i onSpec, | nfoSandR : ToovanyRequests )
context( “Contextlnfo” );

The get subimage operation causes the generation of a subimage and
storesit in aspecified location. The retrieved subimage will provide
coverage of the bounding box specified by the geographic coordinates.
The subimage has the form of a whole image product; although it is not
required to be catal oged.
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The server implementation returns the thread of control to the client
as soon as possible after this request in order to process this operation
in the background.

The subimage will be returned with the appropriate file format,
compression, and RRDS levels as indicated by the appropriate
parameters.

The ImageArray argument indicates the source image product from
which the subimage will be created. The upper_left and lower_right
arguments define a bounding-box geographic area (oriented to image
boundaries). The upper_left argument is the North West corner of this
area. The lower_right corner is the South East corner of thisarea. The
L ocationSpec argument defines the destination for the subimage. The
server will transfer the resulting subimage to this location in response
to thisrequest. The Requestld return argument is a unique indicator
for this request which can be used to monitor completion or cancel the
request.

Each GeoCoords structure represents a single geographic location.
The coordinates are indicated in floating point degrees of latitude (lat)
and longitude (lon). The associated datum could be established as an
parameter value.

A BadCoord exception indicates that one or more of the coordinates
provided are unacceptable by the implementation. The implementation
will attempt to provide tile coverage for the bounding box, but may
return partial coverage if full coverage is not available. For example,
if no coverage of the bounding box is available from thisimage array,
then it is appropriate to return the BadCoord exception.

The BadProductReference exception is returned if the product
referenceisinvalid. If the LocationSpec isinvalid the server may
return the BadL ocationSpec exception. The checking of the
L ocationSpec argument by the implementation is not required for IAF
implementations. The TooM anyRequests exception is returned if the
request exceeds the number of outstanding requests the server can
support.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.
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Catalog Access Facility

This section defines the semantics and sequencing of the Catalog
Access Facilities interfaces. Catalog access involves geographic and
attribute-based search criteria.

Image Access Services Module - Continued

nmodul e | AS {

Module “IAS” is extended here for the catalog access facility
definitions. By convention, all type definitions and exceptions are
declared at the module level. For clarity, some exceptions and data
types are defined in the section defining the relevant operation.

5.1.1. Type Definition Query Results

typedef string Queryld,;
t ypedef sequence<string> Attri buteVal ues;
struct QueryHt {
| magePr oduct product ref;
AttributeVal ues attributes;
| nf oSandR : Regi onDat a br owse_i nage;

} .

t ypedef sequence<QueryH t> QueryH tList;
struct QueryResults {
| nfoSandR : NaneLi st attri bute_ nanes;
QueryH tList query_hits;

1

The Queryld isaunique identifier that is used for subsequent retrieval
of additional or updated query results. A Queryld remains valid only
during the CA server session where the query was submitted, where a
CA server session is defined as beginning with the operation “open”
and ending with the operation “close”.

The QueryResults type is used for return values generated from
catalog queries.

Using this definition, query results are returned in aggregate as type
QueryResults. Each individual query result istype QueryHit. The
guery results are self-identifying since they include a NameL.ist
containing the attribute names in the order returned.
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Each QueryHit includes a product reference, an optional browse
image, and an attribute list. The browse image is a reduced resolution
overview (or thumbnail) image.

Attribute values are returned as a sequence of strings. The result
values are returned in their character-based forms. This applies for all
attribute types, numeric (N), alphanumeric (A), and mixed (A/N).
Each will be returned as a string of the appropriate length.

The product reference is always returned with each query hit. A
browse image is optionally returned if specifically requested by setting
the appropriate parameter through the parameters interface. The
product request and browse image have their own member valuesin
the QueryHit structure. The other attributes are returned in the
requested order in the AttributeV alues member.

5.1.2. Catalog Access Interface

interface CA: Server, Paraneters {

Thisinterface contains all of the imagery-specific operations for image
catalog access, including boolean and geographic queries.

5.1.2.1. Exceptions

exception
exception
exception
exception
exception

BadQuerySynt ax { Exceptionlnfo };
BadAttri bute { Exceptioninfo };
BadQuer yVal ue { Exceptioninfo };
BadEl | i pse { Exceptioninfo };
BadQueryl d { Exceptioninfo };

These exceptions are returned by the CAF operations. A
BadQuerySyntax exception indicates that the query was improperly
formed according to the rules defined in Section 6. A BadAttribute
exception indicates that one or more of the attributes used in the query
are inappropriate or unknown. A BadQueryV alue exception indicates
that a literal-constant value used in the query expression was
inappropriate. A BadEllipse exception indicates that the axes or
azimuth are inappropriate. A BadQueryld exception isreturned if a
Queryld isinvalid.

In addition to the above semantics, the Exceptioninfo may return
supplementary information which provides further indications of the
problem causing the exception.

5.1.2.2. Boolean Query Operation



Queryl d bool ean_quer y(
in string bool ean_query_expression )
rai ses ( BadQuerySyntax, BadAttribute,
BadQuer yVal ue, I nfoSandR : TooManyRequest s)
context( “Contextlnfo” );

Thisis an ordinary catalog search query. It takes a boolean Query
Syntax (BQS) expression as input and returns a Queryld. Successful
completion of this operation indicates that the submitted query was
syntactically correct and was accepted for processing. The Queryld
returned can be used with the get_results operation to retrieve the
results.

The BadQuerySyntax exception is returned if the BQS query has
illegal syntax (Section 6.3). This exception can also result if an
improper operation is applied to a queryable attribute (Section 6.5).
The BadAttribute exception is returned if the query expression contains
an unknown or non-queryable attribute. The BadQueryValue
exception isreturned if athe query expression contains an invalid
literal-constant value. A TooManyRequests exception is returned if the
server has exceeded an implementation limit for the number of
simultaneous queries.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

5.1.2.3. Polygonal Query Operation

excepti on TooFewertices { Exceptioninfo };
exception TooManyVertices { Exceptionlinfo };

Queryl d pol ygonal _quer y(
in string bool ean_query_expressi on,

i n GeoCoordsLi st pol ygon_vertices

)
rai ses ( BadQuerySyntax, BadAttribute,
BadQuer yVal ue, BadCoord,
TooFewMerti ces, TooManyVerti ces,
| nf oSandR : TooManyRequest s )
context( “Contextlnfo” );

A boolean query is supplemented by the specification of a polygonal
shape. The CAF implementation will include products that overlap this
polygonal shape and match the BQS expression. In other words,
image products which overlap any portion of the polygon will match
the query, aslong as, the product attributes also satisfy the boolean
query expression.

The first argument is the boolean query expression in BQS syntax.
The second argument defines the polygon as alist of polygon vertices.
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The polygon vertices must define asingle closed area. The order of
the vertices in the polygon_vertices argument define a
counterclockwise traversal of the edges of the polygon. This
establishes a convention for determining the interior of the polygon.
The polygon must have no less than 3 vertices otherwise the
TooFewV ertices exception will be returned. The maximum number of
vertices isimplementation specific. If this value is exceeded, the
TooManyV ertices exception is returned.

Successful completion of this operation indicates that the submitted
guery was syntactically correct and was accepted for processing. The
Queryld returned can be used with the get_results operation to retrieve
the results.

The BadQuerySyntax exception is returned if the BQS query has
illegal syntax (Section 6.3). This exception can also result if an
improper operation is applied to a queryable attribute (Section 6.5).
The BadAttribute exception is returned if the query expression contains
an unknown or non-queryable attribute. The BadQueryValue
exception isreturned if athe query expression contains an invalid
literal-constant value. The BadCoord exception is returned when one
or more of the coordinatesisinvalid. For example, this exception will
result if the vertices define a shape with multiple closed areas. A
TooManyRequests exception is returned if the server has exceeded an
implementation limit for the number of simultaneous queries.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

5.1.2.4. Elliptical Query Operation

Queryld elliptical _query(
in string bool ean_query_expressi on,
in GeoCoords ellipse c enter,
in double major_axis, // meters
in double mnor_axis, // meters
in double azimuth // decinmal degrees fromNorth

)
rai ses ( BadQuerySyntax, BadAttribute,
BadQuer yVal ue, BadCoord, BadH |i pse,
| nf oSandR : TooManyRequest s)
context( “Contextlnfo” );

A boolean query is supplemented by the specification of an elliptical

shape. The query results will include products which provide coverage
of any portion of the ellipse and satisfy the BQS expression. The
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ellipse is defined by its center point, major and minor axes, and the
azimuth clockwise rotation from North of the major axis. Circle
gueries use this same API by using identical major and minor axes.

The first argument is the BQS expression. The second argument
defines the center point of the ellipse. The third argument is the length
of the mgjor axis of the ellipse, in meters. The fourth argument defines
the minor axis of the ellipse, in meters. The fifth argument, azimuth,
indicates the rotation of the ellipse.

Successful completion of this operation indicates that the submitted
guery was syntactically correct and was accepted for processing. The
Queryld returned can be used with the get_results operation to retrieve
the results.

The BadQuerySyntax exception is returned if the BQS query has
illegal syntax (Section 6.3). This exception can also result if an
improper operation is applied to a queryable attribute (Section 6.5).
The BadAttribute exception is returned if the query expression contains
an unknown or non-queryable attribute. The BadQueryValue
exception isreturned if the query expression contains an invalid literal-
constant value.

The BadCoord expression is returned if the coordinates of the center
point areinvalid. For example, this exception would be returned if
latitude is greater than 90 degrees or less than -90 degrees.

The BadEllipse expression is returned if the axes or azimuth
arguments are invalid. A TooManyRequests exception is returned if the
server has exceeded an implementation limit for the number of
simultaneous queries.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

5.1.2.5. Point Query Operation

Queryl d poi nt _query(
in string bool ean_query_expressi on,
i n GeoCoords point_geo | ocation

)
rai ses ( BadQuerySyntax, BadAttribute,
BadQuer yVal ue, BadCoord,
| nf oSandR : TooManyRequest s )
context( “Contextlnfo” );

A boolean query is supplemented by the specification of a geographic

point. Image products will be returned that match this query, i.e., those
that satisfy the BQS expression and also provide coverage of this point.
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The first argument is the BQS expression. The second argument
defines the location of the geographic point.

Successful completion of this operation indicates that the submitted
gquery was syntactically correct and was accepted for processing. The
Queryld returned can be used with the get_results operation to retrieve
the results.

The BadQuerySyntax exception isreturned if the BQS query has
illegal syntax (Section 6.3). This exception can also result if an
improper operation is applied to a queryable attribute (Section 6.5).
The BadAttribute exception is returned if the query expression contains
an unknown or non-queryable attribute. The BadQueryValue
exception isreturned if the query expression contains an invalid literal-
constant value.

The BadCoord expression is returned if the coordinates of the
geographic point are invalid. For example, this exception would be
returned if latitude is greater than 90 degrees or less than -90 degrees.
A TooManyRequests exception is returned if the server has exceeded
an implementation limit for the number of simultaneous queries.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

5.1.2.6. Get Results Operation

voi d get results(
in Queryld query result_identifier,
in long nunber_hits to _return,
out | ong nunber _of hits_remnaining,
out QueryResults product _records )
rai ses ( BadQueryld)
context( “Contextlnfo” );

All of the CA query operations return a Queryld for every successfully
submitted query. This Queryld may be used with the get_results
operation to obtain the results of each query.

The operation get_results has an input argument for Queryld for the
desired result set. The second argument indicates how many of the
results to return. The results are returned as the QueryResults out
argument and the number of hits that remain to be retrieved is returned
in the third argument, number_of _hits_remaining. This operation may
be called as many times as necessary to retrieve the results.

The BadQueryld exception isreturned if the Queryld argument is
invalid. A Queryld remains valid only during the CA server session
where the query was submitted, where a CA server session is defined



as beginning with the operation “open” and ending with the operation
“close”.

The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

5.1.2.7. Free Results Operation

void free_resul ts(

in Queryld query result _identifier )
rai ses( BadQueryld )
context( “Contextlnfo” );

The free_results operation notifies the catalog server that the client
does not intend to retrieve any additional results for the indicated
Queryld. The catalog server may free any resources allocated to the
indicated Queryld, including any remaining results.

If a Queryld isreturned from any of the above operations, clients
will either call this operation or the get_results operation until all
results are either retrieved or freed.

The input argument is a Queryld which refers to the specific result
set to be freed.

A BadQueryld exception isreturned if the Queryldisinvalid. A
Queryld remains valid only during the CA server session where the
gquery was submitted, where a CA server session is defined as
beginning with the operation “open” and ending with the operation
“close”. The standard exception BAD_INV_ORDER (routine
invocations out of order) will be returned if the server has not been
successfully opened prior to this method being used.
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6.1. Overview

6.2. Client Paradigm
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Boolean Query Syntax

The boolean query syntax is akey part of the specification of the Catalog
Access Facility (CAF).

To provide interoperability, this specification defines conventions on
arguments as well as the operation signatures. This section defines a
syntax for dynamic queries, called the boolean query syntax.

The boolean query syntax is a notation for expressing queries based
directly upon pre-defined attribute lists.

The query is based on an attribute list instead of a particular schema.
This simplifies the complexity of the client for query generation, and
avoids constraining the design of the schema or schema view in the server
implementation of the CAF.

This approach requires the server to translate the query into the
appropriate schema and query language syntax, for example SQL92.
Translated queries can become quite complex. The server must provide
the processing capabilities to do this versus requiring clients to provide it.
This simplifies the client which is the intent.

The syntax of the boolean query language is constrained to provide
simplicity of query generation and translation without loss of useful
capabilities. Thissimplification is accomplished by considering the user
interface paradigm that drives the generation of boolean queries.



6.3. BNF Rules

Date From:

Date To:

Category:

Country:

CANCEL SUBMIT

Figure 6-1 Example User Interface Query Form

In auser interface query form, as shown in Figure 6-1, there are a number
of named fields which must be inputted by the end-user to generate a
query. Each field implies a simple attribute relation, for example:

ATTRI BUTE > VALUE

This simple relationship is true of most fields, except those which
accepted multiple values (such as the Country field shown above). For
example, if the user fillsin both US and UK for Country, indicating a
search in both countries, then the boolean query would contain an "or"
relationship:

(Country like "US or Country like 'WK)

In this example, the "like" operator is the equivalence operator for text
expressions, which also supports wildcards (See E.2 below).

The logical relationship between fields can be an "and" relationship.
For example if one specifies both Date From and a Country:

Date > ' 29-Feb-1996' and Country like 'US

Taking all of the above into account as our query generation paradigm,
one can constrain the boolean query syntax to a boolean product-of-sums,
where most of the sums are just simple attribute relations. When it is not
asimplerelation, it isalogical sum expression, based upon the same
attribute.

Formally, this can be expressed in the syntax of the Backus-Naur Form
(BNF) specification as defined in Section 6.3 below.
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The Backus-Naur Form (BNF) for the boolean query syntax is show
below. The following rules use the same BNF conventions as used in the
OMG IDL technical reference. [5]

<bool ean Query> ::= <Product Expressi on>*

<Product Expression> ::=
<Sum Expression> { "and" <Sum Expression> }*

<Sum Expressi on> :: = <Rel ati on Expressi on>
| "(" <Relation Expression> { "or" <Relation Expression> }+ ")"

<Rel ati on Expression> ::=
<Attribute> <Relation (perator> <Constant Expression>

<Rel ation Qperator> ::=
TSttt | ot>=t ] <=t | " | "like" | "not like"

The BNF rules are augmented by the following constraints:

1. Constant expressions include the options defined in SQL 92, except
as otherwise noted here.

2. The <Attribute> contained in each relation within a sum
expression are the same attribute. The operators are limited to
"=" <>t "like", and "not like" within sum expressions.

3. Wildcard expressions are allowed using the character "%" to
denote a match with O or more characters.

For example:
attribute like '"target%

would match the following strings:
‘target' "target9' 'target123
The "like" and "not like" operators are the only operators used for text
expressions and the only operators supporting wildcards.
Wildcards can be used to implement the effect of many character
matching operations, such as: contains, begins with, ends with, not
contains, not begins with, not ends with, and so forth.

For example:

attribute like '%ontains_this%

attribute like 'begins_wth_this%

attribute like '%nds_with_this'

attribute not like "%ill_not_contain_thi s%

attribute not |ike
"will_not_begin_wth_this%

attribute not like '%will_not_end_with_this

6.4. BNF Semantics
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A boolean Query is the starting token of the BNF definition of the query
language. In other words, all allowable queries are generated from a
boolean Query.

A Product Expression isalogical sum of products, i.e. a series of
expressions that are ANDed together.

A Sum Expression is either a simple attribute relation or a series of
simple relations ORed together. One can always detect the second case,
because a parenthesis " (" occurs first.

A Relation Expression is a simple relationship between a particular
attribute and a constant value. Constant values may be integers, floating
point, strings, including the options allowed in the SQL 92 standard.

6.5. Attribute Metadata

Interoperability will be limited if clients generate queries that require
excessive processing. Therefore each implementation may identify
specific attributes as queryable. In addition, the implementation may also
define the allowable relation operators and if wildcards are allowed, as
well as other characteristics.

This metadata information could be available as a set of parameters,
retrievable through the Parameters interface.
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7.1.
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Profile & Notification Facility

This section describes the semantics and sequencing of the Profile &
Notification Facility. The intent of thisfacility isto alow clients to
register their interests concerning geospatial information and to be
notified when information relevant to their registered interests enters an
archive.

Thisfacility defines two interfaces, PN, the Profile & Notification
interface itself and PNF_Callback, a set of callback interfaces. The PN
interface is defined within the IAS module and the PNF_Callback
interface is defined within the IA_CL module.

Inherited Methods

nmodul e | AS {

/] Profile & Notification Interface “1 AS: : PN’
interface PN CA { // Inherits from Catal og Access

I nterface

The Profile & Notification interface, PN, defined within the IAS
module, inherits all of the operations from the IAS::CA interface, and
defines several new operations.

The PNF server re-uses the methods inherited from the CAF with
basically identical semantics. The four query methods (boolean_query,
polygonal _query, elliptical _query and point_query) are used to submit
standing queries and the get_results allows result sets from standing
gueries to be retrieved. The free_results method differs slightly. In the
CAF, queries and their associated results are considered transitory.
Freeing atransitory result deletes all results. In contrast, in the PNF,
gueries and results are considered to be persistent . Freeing the results
from a standing query, only deletes those results that have already been
retrieved by the client. This also means that in the PNF, a Queryld
returned by submitting a standing query is valid for an indefinite time.
Thisisdifferent from a Queryld returned from a CAF query, which is
only valid during the session in which it was issued by the server.

7.1.1. Profile & Notification Interface



struct QueryStatus {
Queryld query _id,
bool ean new results;
s

sequence sequence<QuerySt at us> QuerySt at usLi st;
exception BadEmai | Address {Excepti onl nfo};

/1l Forward reference to the PNF_Cal |l back interface
i nterface PNF_Cal | back;

The structure QueryStatus is contains a Queryld to identify the query
and a boolean which indicates whether or not that query has any new
results.

void list_queries( out QueryStatusLi st queries )
context( “Contextlnfo” );

Thelist_queries operation returns a status list of all of the standing
gueries. The output argument is a QueryStatusList which contains one
element for each standing query from this client. The query_id member
uniquely identifies each query with respect to the requesting client.
The new_results member indicates if there are new query resultsto be
retrieved. That is, new_results equal to TRUE indicates that a query
has results that have not been retrieved. For example, if a standing
guery has 100 results and the client retrieves 10 (using get_results) the
new_results flag should still be set to TRUE, because 90 hits remain.
This also means that repeatedly checking status (using list_queries)
does not change that new_results status. The client is responsible for
maintaining the correlation between the Queryld and the details of the
query (i.e. query parameters, human-readable description of the query
etc.). The standard exception BAD_INV_ORDER (routine invocations
out of order) will be returned if the server has not been successfully
opened prior to this method being used.

voi d renove_query( in Queryld query_identifier )
rai ses( BadQueryld )
context( “ContextInfo” );

Theremove _query operation allows the cancellation of a standing
guery. The BadQueryld exception is returned from operations if there
is no standing query with the indicated query_id. The standard
exception BAD_INV_ORDER (routine invocations out of order) will
be returned if the server has not been successfully opened prior to this
method being used.
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voi d request_not ification (
in Queryld query_identifier,
in 1A CL: PNF_Cal | back cal | back_obj ectref,
in string enail _address)
rai ses( BadQueryl d, BadEnai | Addr ess )
context( “Contextlnfo” );

The request_notification method indicates that the client wishes to
be automatically notified of new “hits” against a standing query. The
client supplies a Queryld to indicate the standing query of interest. It
also supplies an object reference for a PNF_Callback object for the
server to notify. On receiving hits against this standing query, the PNF
server will invoke the notify method on this object reference. (see
PNF_Callback below). The client can also provide a string containing
an email address. On receiving hits against a standing query, an email
message describing those hits will be sent to that address. Either the
object reference or the address parameter may be NULL, indicating
that client does not wish to be notified by that mode, but both cannot
be NULL, The standard exception BAD_PARAM would be raised if
both are NULL. The BadEmail Address exception would be raised if an
invalid email address is supplied. The exception BadQueryld is
returned if the Queryld isinvalid. The standard exception
INV_OBJREF (invalid object reference) isreturned if the client
submits an invalid object reference for the PNF_Callback.

voi d request push (

in Queryld query_identifier,

in A CLPNF _Call back call back _objectref )
rai ses( BadQueryld )
context( “Contextlnfo” );

The request_push operation indicates that the client wishes to be
sent all images resulting from hits on the standing query identified by
query_identifier. The client supplies a Queryld to indicate the standing
query of interest . It also supplies an object reference for a
PNF_Callback object for the server to contact prior to sending the
imagery. When the a PNF server has imagery to be pushed to the client
it will invoke the push method on this object reference. (see
PNF_Callback below). The exception BadQueryld is returned if the
Queryld isinvalid. The standard exception INV_OBJREF (invalid
object reference) isreturned if the client submits an invalid object
reference for the PNF_Callback.



1.2.

PNF_Callback Interface

The PNF_Callback interface is implemented by any client that
wishes to be automatically notified of standing query hits or to have
images automatically pushed to it. Clients that do not implement this
interface cannot use the request_push method or the callback mode of
the request_notification method. They may use the email mode of
request_notification.

nmodule TA QL {

interface PNF_Cal | back {

The PNF_Callback interface, contained in module |A_CL, defines two
methods which a PNF server can invoke to either notify the client of
“hits” against a standing query or request alocation to place an
incoming “pushed” image.

voi d noti fy(
in 1A Qeryld query_identifier,
in A QeryResults results)

rai ses (BadQueryld);

The notify method is invoked by a PNF server to notify the client that
a standing query has new hits. The server will supply the Queryld of
the standing query in the first parameter query_identifier and pass the
details of the hitsin the second parameter results.

| nf oSandR : Locat i onSpeclLi st push(
in 1A Qeryld query_identifier,
in A QeryResults results)
raises( BadQueryld);

The push method is invoked by a PNF server when it has imagery to be
pushed to the client. The standing query that the imagery resulted from
is passed in the first parameter query_identifier and the details of the
incoming imagery are passed in the second parameter results. The
client isrequired to return a LocationSpecList containing locations for
the incoming imagery in the same order as the results, that is the first

L ocationSpec in the L ocationSPecL ist corresponds to the first result in
the QueryResults etc. For any images that are not wanted, a NULL or
empty LocationSpec is returned.

55



56



Bibliography

1. USIS Sandards and Guidelines -- US S Sandards, Guidelines, and
Conventions, Section 4, Central Imagery Office, Vienna, VA, May
1995.

N

. National Imagery Transmission Format (NITF), Version 2.0, U.S.
DoD MIL-STD 2500A.

w

. Interface Control Document for IPA 1.0, GTE Government Systems
Corporation, Document Number 1947004D, February, 1995.

SN

. System 111 Application Programmers Interface, CDR1 Update,
Document Number 60770-6043-SX-00, July 1994.

5. CORBA: The Common Object Request Broker Architecture and
Specification, Revision 2.0, Object Management Group,
Framingham, MA, OMG Document Number 93.12.43, December,
1993.

(o]

. CARS Mission Intelligence Segment: Trusted Image Storage
Manager (Briefing), Loral Western Development L aboratories, San
Jose, CA, June 1995.

\‘

. Mowbray, T.J., and Zahavi, R., The Essential CORBA: System
Integration Using Distributed Objects, John Wiley & Sons, New
York, 1995.

8. DISCUS Programmer's Reference Manual, Developer's Guide, and
Release Notes, The MITRE Corporation, McLean, VA, May 1995.

9. ImNet with CORBA Extensions (Briefing), The MITRE Corporation
in cooperation with TASC, McLean, VA, June 1995.

10. USISImage Access Business Object Modeling (Briefing), USIS
Architecture Team, Vienna, VA, June 1995.

11. USISImage Access Standards Analysis (Briefing), USIS
Architecture Team, Vienna, VA, May 1995.

12. Addendum: Summary of Migration Systems Analysis, USIS
Architecture Team, Vienna, VA, June 1995.

57



58

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

United States Imagery System Master Glossary, Version 2, Central
Imagery Office, Vienna, VA, August 1994.

CORBAfacilities: The Common Facilities Architecture, Version
4.0, Object Management Group, Framingham, MA, November
1995.

CORBAservices. Common Object Services Specification, Revised
Edition, Object Management Group, Framingham, MA, March
1995.

Object Query Service Specification: Joint Submission, Document
95.1.1, Object Management Group, Framingham, MA, January
1995.

Common Imagery Interoperability Facilities, Central Imagery
Office, Vienna, VA, March 1996.

United States Imagery System: Standards Profile for Image
Archives, Document ASD SIA 05940000, Central Imagery Office,
Vienna, VA, July 1994.

International Standards Organization, Image Processing and
Interchange: Programmer's Imaging Kernel (IPI-PIKS), ISO/IEC
IS 12087-1:1993.

Joint Requirements Document for the US S 2000 Accelerated
Architecture Acquisition Initiative (A3I), Central Imagery Office
and the IMINT Directorate, Version 1.0, December 1996.

Common Imagery Interoperability Profile for Imagery Access,
Central Imagery Office, Draft, Vienna, VA, June 1996.

Accelerated Architecture Acquisition Initiative (A3l) Requirements
Document, Rev. 1.0, CIO-2054.

Joint Requirements Document for the USIS 2000 Accelerated
Architecture Acquisition Initiative (A3l), Central Imagery Office
and Rome Labs, Version 1.0, June 1996.



Appendix A:
Sorage and Retrieval Facility IDL

nodul e | nfoSandR {
#defi ne Exceptionlnfo any exception_info;

/1 PRODUCT REQUEST TYPE DEFI N Tl ONS

interface Product {};
t ypedef any Locati onSpec;
t ypedef sequence<Locati onSpec> Locat ionSpeclLi st;
exception BadProduct Ref erence { Exceptionlnfo };
exception BadLocati onSpec { Exceptionlnfo };
typedef string Requestld;
t ypedef sequence<Request| d> Request | dLi st;
struct NaneVal ue { string name; any val ue; };
t ypedef sequence<NaneVal ue> NaneVal ueli st;
t ypedef sequence<string> NaneLi st;
excepti on BadNane { Exceptionlnfo };
exception BadVal ue { Exceptioninfo };
enum ResponseServi ce { | MMEDI ATE, QUEUED };
exception ResponseServi ceNot Avai | abl e { Exceptionlinfo };
excepti on TooManyRequest s { Exceptionlinfo };
exception Product Unavail abl e { Exceptionlnfo };
enum Conpl eti onSt at e

{ COWLETED, | N PROGRESS, ABCRTED, CANCELED,

PENDI NG OTHER };

excepti on BadRequestld { Exceptionlnfo };
exception BadOeationAttributes { Exceptioninfo };

/1 PRCDUCT REQUEST | NTERFACE
i nterface Product Request ({

/'l Request to transfer whol e products

Request | dLi st di ssem nat e(
in Product product to _di ssem nate,
in LocationSpecLi st destinations,
i n ResponseService service )
rai ses ( BadPr oduct Ref erence, BadlLocati onSpec,
ResponseSer vi ceNot Avai | abl e, TooManyRequests )
context( “Contextlnfo” );

/] Check conpl etion status of request
Conpl etionState check_conpl eti on(
in Requestld request identifier,
out string state_information )
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rai ses ( BadRequestld )
context( “Contextlnfo” );

/] Cancel outstanding request

Conpl eti onSt at e cancel (
in Requestld request_identifier )
rai ses ( BadRequestld )
context( “Contextlnfo” );

/] Store client generated infornation pr oduct
Product create( in LocationSpec initial_product_dat a,
i n NameVal ueLi st creation_attributes,
out Requestld request _id)
rai ses (BadOreationAttributes, BadlLocati onSpec )
context( “Contextlnfo” );

}s

/] ARRAY Type Definitions

/1l Array is a special subtype of Product
interface Array: Product {};

enum El ement Type { BI TDATA, BYTEDATA, SBYTEDATA, | NT2DATA,
S| NT2DATA, | NTADATA, SI NT4DATA, FLQAT4DATA,
COVPLEXDATA, FLQOAT8SDATA, OTHERDATA };

uni on Buffer switch (HE enent Type) {
case BlI TDATA: seguence<octet> bit _dat a;
case BYTEDATA. sequence<octet> ubyte dat a;
case SBYTEDATA: sequence<char> byt e_dat a;
case | NT2DATA: sequence<unsi gned short> ushort dat a;
case SI NT2DATA sequence<short> short dat a;
case | NT4DATA: sequence<unsi gned | ong> ul ong_dat a;
case SI NT4DATA: sequence<!| ong> | ong_dat a;
case FLOAT4DATA: sequence<fl| oat > fl oat _dat a;
case COWPLEXDATA: sequence<fl oat> conpl ex_dat a;
case FLOAT8B8DATA: sequence<doubl e> doubl e_dat a;
defaul t: sequence<octet> other d ata; };

t ypedef any Regi onSpec;
t ypedef sequence<Regi onSpec> Regi onSpeclLi st ;

struct Regi onData {
Regi onSpec regi on_spec;
NaneVal ueLi st regi on_header;
B ement Type el enent _t ype;
Buf fer regi on_dat a;
1
t ypedef sequence<Regi onDat a> Regi onDat aLi st ;



excepti on BadRegi onSpec { Exceptionlnfo };
excepti on BadRegi onData { Exceptioninfo };
exception ArrayNot Qpen { Exceptioninfo };

/1 ARRAY REQUEST | NTERFACE
interface ArrayRequest {

I/l Prepare an array for regi on access

void open _array(in Array product, in any access_kind)
rai ses ( BadProduct Ref erence )
context( “Contextlnfo” );

[/l Deallocate an array ’'s resources - discontinue access
void close array(in Array product)

rai ses ( BadProduct Ref erence, ArrayNot Qoen )

context( “Contextlnfo” );

/]l Retrieve region data to nmenory
voi d get _region(
in Array product,
i n Regi onSpec regi on_spec,
i nout Regi onData region_data )
rai ses( BadProduct Ref erence, BadRegi onSpec,
BadRegi onDat a, ArrayNot Qoen)
context( “Contextlnfo” );

/!l Retrieve multiple regions to nenory
void get_nultiple_regi ons(
in Array product,
i n Regi onSpeclLi st regi on_specs,
i nout Regi onDataList region_data |ist )
rai ses( BadProduct Ref erence, BadRegi onSpec,
BadRegi onDat a, ArrayNot Qpen )
context( “Contextlnfo” );
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Appendix B:
Image Access Facility IDL

#i ncl ude <InfoSandR idl >
nmodul e | AS {
typedef string Aient Context;

/1l The data type supplied by convention for exception_info
struct | mageExceptionlnfo {
short status_code;
string status_text;
string exception_type;
s
exception Al readyConnected { Exceptioninfo };
exception BadpenCiteria { Exceptioninfo };
exception NoConnecti onEst abl i shed { Exceptionlnfo };

interface Server {

[/ Initialize library server connection

A ient Context open(in NaneVal ueLi st open _criteria)
raises ( AlreadyConnected , BadQpenCriteria)
context( “Contextlnfo” );

/] D sconnection fromlibrary server
voi d cl ose()
rai ses ( NoConnecti onEstablished )
context( “Contextlnfo” );

b
exception Cannot Set { Exceptionlnfo };
interface Paraneters {

voi d get par anet er s(
i n I nfoSandR : NaneLi st
nanmes_of paraneters_request ed,
out | nfoSandR : NaneVal uelLi st paranet er _val ues)
rai ses( I nfoSandR : BadNane )
context( “Contextlnfo” );

voi d set par anet er s(

i n I nfoSandR : NaneVal ueLi st par anet er _val ues)
rai ses( InfoSandR : BadNane, | nfoSandR : BadVal ue,

62



Cannot Set )
context( “Contextlnfo” );

1

interface | mageProduct: InfoSandR : Product, Paraneters {};
interface I mageArray: InfoSandR :Array, |nmageProduct {};

/| CGeographi c Data Types
struct GeoCoords {
double lat, lon; // degrees
1
t ypedef sequence<CGeoCoor ds> (GeoCoor dslLi st;
exception BadCoord { Exceptioninfo };

/1 Exception Types
const string Conpressi onNot Avai | abl e
= "Conpression Not Avail abl e";
const string Format Not Avai | abl e
= "Format Not Avail abl e";

enum | mageLocat i onKi nd {Pat hKi nd, Hyperl i nkKi nd,
Addr essKi nd} ;
struct Pathlinfo {
string user_nane,
string pass_word,
st ring host _nane;
string pat h_nane;
string file_nane;

}s

/1l The Data Type supplied for Location Spec
uni on | mageLocati onSpec switch (I nmagelLocati onKi nd) {
case Pat hKi nd:
Pat hl nf o pat h;
case Hyperl i nkKi nd:
string hyperlink;
case AddressKi nd:
any address;
s

[/l Data Types Used with set and get paraneters
struct Regi onParaneters {

unsi gned | ong hori zontal _si ze;

unsi gned | ong vertical _si ze;

unsi gned | ong resol ution_Ievel;

}s

/1 Data type supplied for the get regi on Regi onSpe C
struct D spl ayRegi onSpec {
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| ong x_region_center;
long y_region_center;

[/l Data type for the get nmultiple_regions Regi onSpec
struct Til eRegi onSpec {

| ong x_region_center;

long y_region_center;

unsi gned | ong hori zontal _si ze;

unsi gned | ong vertical _si ze;

unsi gned | ong resol ution_I evel;

1

/1 1 mage Access Interface “IAS. I A
interface | A Server, Paraneters,
| nf oSandR : Product Request, |nfoSandR : ArrayRequest {

/1 Retrieve subi nage covering geographic area
| nfoSandR : Request | d get _subi nage(
in ImageArray inmage_array_product,
i n GeoCoords upper _|eft,
in GeoCoords | ower _right,
in I nfoSandR : Locati onSpec | ocation )
rai ses( I nfoSandR : BadPr oduct Ref erence, BadCoord,
| nf oSandR : BadLocat i onSpec, | nfoSandR : ToovanyRequests )
context( “Contextlnfo” );

b
}s



Appendix C:
Catalog Access Facility IDL

nmodul e | AS {

/Il Query Results
typedef string Queryld;
t ypedef sequence<string> Attri buteVal ues;
struct QueryHt {
| magePr oduct product ref;
AttributeValues att ributes;
| nf oSandR : Regi onDat a br owse_i nage;
1
t ypedef sequence<QueryH t> QueryH tList;
struct QueryResults {
| nf oSandR : NaneLi st attri bute_ nanes;
QueryH tList query_hits;
s

/| Exceptions

exception BadQuerySyntax { Exceptionlnfo };
exception BadAttribute { Exceptioninfo };
exception BadQueryVal ue { Exceptioninfo };
exception BadH |ipse { Exceptionlnfo };
exception BadQueryld { Exceptionlnfo };
exception TooFewertices { Exceptioninfo };
exception TooManyVertices { Exceptionlinfo };

/] Catal og Access Interface “IAS. : CA’
interface CA Server, Paraneters {

Queryl d bool ean_quer y(
in string bool ean_query_expression )
rai ses ( BadQuerySyntax, BadAttribute,
BadQuer yVal ue, I nfoSandR : TooManyRequests )
context( “Contextlnfo” );

Queryl d pol ygonal _quer y(
in string bool ean_query_expressi on,

i n GeoCoordsLi st pol ygon_verti ces)
rai ses ( BadQuerySyntax, BadAttribute,
BadQuer yVal ue, BadCoord,
TooFewMerti ces, TooManyVerti ces,
| nf oSandR : TooManyRequest's )
context( “Contextlnfo” );
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Queryld el liptical _query(
in string bool ean_query_expressi on,
in GeoCoords ellipse _center,
in double major_axis, // meters
in double mnor_axis, // meters
in double azimuth, // decinmal degrees fromMNorth

)
rai ses ( BadQuerySyntax, BadAttribute,
BadQuer yVal ue, BadCoord, BadH |i pse,
| nf oSandR : TooManyRequest's )
context( “Contextlnfo” );

Queryl d poi nt _query(
in string bool ean_query_expressi on,
in GeoCoords point _geo | ocation )
rai ses ( BadQuerySyntax, BadAttribute,
BadQuer yVal ue, BadCoord,
| nf oSandR : TooManyRequest's )
context( “Contextlnfo” );

void get  results(
in Queryld query result_identifier,
in long nunber _of hits to return,
out | ong nunber_of hits_renaining,
out QueryResults product _records )

rai ses ( BadQueryld )

context( “Contextlnfo” );

void free_resul ts(

in Queryld query result _identifier )
rai ses( BadQueryld )
context( “Contextlnfo” );



Appendix D:
Profile & Notification Facility IDL

nmodul e | AS {

struct QueryStatus {
Queryld query _id,
bool ean new results;
s

sequence sequence<QuerySt at us> QuerySt at usLi st;
exception BadEmai | Address {Excepti onl nfo};

/1l Forward reference to the PNF_Cal |l back interface
i nterface PNF_Cal | back;

/[l Profile & Notification Interface “l1AS:: PN’
interface PN CA{ // Inherits from Catal og Access Interface

void list_queries( out QueryStatusLi st queries )
context( “Contextlnfo” );

voi d renove_query( in Queryld query_identifier )
rai ses( BadQueryld )
context( “Contextlnfo” );

voi d request _notification (
in Queryld query_identifier,
in 1A CL: PNF_Cal | back cal | back_obj ectref,
in string enail _address)
rai ses( BadQueryl d, BadEnai | Addr ess )
context( “Contextlnfo” );

voi d request push (

in Queryld query_identifier,

in A CL:PNF_Call back call back _objectref )
rai ses( BadQueryld )
context( “Contextlnfo” );

}s
}s

nmodule TA QL {
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interface PNF_Cal | back {

voi d notify(
in A Qeryld query identifier,
in A QeryResults results)

rai ses (BadQueryld)

context ( “Contextlnfo”);

| nf oSandR : Locat i onSpeclLi st push(
in 1A Qeryld query_identifier,
in A QeryResults results)

rai ses( BadQueryld)

context ( “Contextlnfo”);

}s
}s



Appendix E:
Reference OMG Sandard IDL

CORBA Standard Exceptions

#defi ne ex_body {unsigned | ong mnor; conpletion_status
conpl eted; }

enum conpl eti on_status { COWLETED YES, COWPLETED NO
COVPLETED MAYBE} ;

enum exception_type {NO EXCEPTI ON, USER EXCEPTI ON,
SYSTEM EXCEPTI ON} ;

excepti on UNKNOM ex_body;
excepti on BAD PARAM ex_body;
excepti on NO MEMCRY ex_body;
exception | MP_LIMT ex_body;
excepti on COMM FAI LURE ex_body;
exception | NV_CBIREF ex_body;
excepti on NO PERM SSI ON ex_body;
exception | NTERNAL ex_body;
excepti on MARSHAL ex_ body;
exception I N TIALI ZE ex_body;
exception NO | MPLEMENT ex_body;
excepti on BAD TYPECODE ex_body;
excepti on BAD CPERATI ON ex_body;
excepti on NO RESQURCES ex_body;
excepti on NO RESPONSE ex_body;
excepti on PERS|I ST _STORE ex_body;
exception BAD | N\V_CRDER ex_body;
excepti on TRANSI ENT ex_body;
exception FREE MEM ex_body;
exception | NV_I DENT ex_body;
exception | NV_FLAG ex_body;
exception | NTF_REPCS ex_body;
excepti on BAD CONTEXT ex_body;
excepti on CBJ_ADAPTER ex_body;
excepti on DATA CONVERSI ON ex_body;
excepti on CBJECT _NOT_EXI ST ex_body;
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Appendix F:

Related Facilities

The Mensuration Facility

The IAF and the Mensuration facility are related facilities that have
distinct roles. These two facilities can be used independently or
together to perform image access and mensuration.

When file-based retrieval is used, the M ensuration
facility is used separately after image product transfer and retrieval of
any attribute information from the image header and CAF.

When array-based retrieval is used, the IAF works in pixel space
and the Mensuration facility works to transform between pixel space
and other spaces, such as geographic coordinates.

An APl isprovided in IAF to support the transformation from client
pixel space to source image space at the base (i.e., RO) level of the
source image.

The Image Security Facility

The Locator Service

The IAF and CAF do not attempt to address security issuesin any
comprehensive manner. The Image Security Facility is afuture CIIF
facility specification which has this architectural charter.

Minimal hooks are provided in IAF/CAF to make any subsequent
changes to client and service code minimal due to the introduction of
the Image Security facility.

The Locator Service, defined in the CIIP, is a multi-faceted capability
for managing client access to multiple image libraries. Part of the
capabilities of the locator service are transparent to the client; relating
to the automatic routing of retrieval requests to alternate libraries.
These capabilities are part of the library implementation and are not
within the scope of an interface specification.

Another locator service capability addresses client selection of
libraries. In this case, there is system metadata information exposed to
the client, and this would expose additional client interfaces. Thereisa
commercial standard that can provide this service, i.e. the Trader
Service.
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The Trader Service originated with the Open Distributed Processing
standards work at 1SO. Thiswork resulted in the fast track adoption of
OMG IDL asthe way to define software interface bindings for formal
standards. The work continued at the OMG on the creation of a
commercial APl for the Trader Service (akathe Trader). Thiswork is
still in progress and is expected to be completed in 1996.

The Trader Serviceis ayellow pages directory service. Service
offerers can advertise their capabilitiesin the Trader Services to enable
discovery by clients. In their advertisements, service offerersinclude
their IDL interface type and various characteristics that define and
discriminate their services.

The Trader Serviceis highly applicable to the needs of the imagery
Locator Service. Using the Trader Service, image libraries can
advertise their service location, imagery coverages, and other
characteristics. Clients can select the appropriate image library (IPL,
CIL, NIL , etc.) based upon these characteristics. Each library can be
uniquely referenced, using an object reference obtained from the
Trader Service. The client can select the appropriate library based
upon the choice of library object reference when using the Image
Access Service APIs.



Glossary

This glossary contains a useful set of definitions for unique conceptsin
the Image Access Services Specification. Other standard terminology
is defined in the USIS Master Glossary [13]. The terms defined in this
glossary take precedence over other terminology definitions with
respect to the contents of this specification.

Application Program Interface (API) - A high level language
software interface, supporting high-level languages such as C, C++,
Ada, and others. This expands upon the definition in the USIS Master
Glossary [13].

Client - Any application software that accesses the image access
services. Thisincludes applications that search for image products,
obtain image product attributes, and retrieves items from image
libraries.

Server - Any software implementing one or more interfaces of the
Image Access Facility or Catalog Access Facility. An |AF server stores
image products and allows library clients to search its contents and
retrieve image products. A CAF server stores metadata about image
products, that enables discovery and retrieval of associated attributes.

Array- An Array isanimage product that stores pixels or other array
data (such as digital video or audio). Parts of arrays can beretrieved
using the ArrayRequest interface of the Image Access Facility.

IDL Interface - A language independent API. IDL isdefined in the
CORBA standard [5] but can also be used independent of commercial
object request brokers (ORB) to define APIs. The layered library
system model shown in Figure G-1 shows the relationship between the
IDL interface and the socket-level ICD interfaces.
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Figure G-1 Interface layers within a typical legacy system
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Image Processing and I nterchange (IPI) - An international standard
that defines image processing terminology, image processing
operations, and interoperability specifications.

Image Product - Includes derived imagery products [13] (including
text, graphics, pictures, database entries, voice reports, etc. see [13])
and in this definition, image products also include original source
imagery and image chips.

Quality of Service- A general concept for variationsin service
provided by particular implementations of an APl which do not have a
direct effect upon the functional parametersin an operation. A quality
of serviceis used directly in the facility to indicate whether a product
transfer isimmediate or queued.

Reduced Resolution Data Set (RRDS) - A subsampled version of a
source image. Typically, RRDS are binary (power of 2) reductions of
the source image.

Region - An area of an array product containing array data (or pixelsif
thisis an image array product).

Subimage - A whole product that is created on the fly as the result of a
get_subimage request. A subimage does not have to appear in the
catal og.

Whole Product - A whole product is a self contained set of
information that would typically reside in adisk file. An example of a
whole product is any file-based image product or image. Whole
products are distinguished from array regions and tiles which are
partial products.



Acronyms

AIMS
API
BQS
CAF
CDR
CIIF
ClIP
CIL
ClO
CORBA
COTS
ELT
FTP
GIF
GOTS
HTTP
IAF
IAS
IDF
IDL
IPA
IPL
1SO
NIL
OMG
PNF
RRDS
S&R
SDE
TBD
usis

Array Information Management System
Application Program Interface

boolean Query Syntax

Catalog Access Facility

Critical Design Review

Common Imagery Interoperability Facilities
Common Imagery Interoperability Profile
Command Image Library

Central Imagery Office

Common Object Request Broker Architecture

Commercial off-the-shelf

Electronic Light Table

File Transfer Protocol

Graphics Interchange Format
Government off-the-shelf

Hypertext Transfer Protocol

Image Access Facility

Image Access Services

Imagery Dissemination Facility
Interface Definition Language

Image Product Archive

Image Product Library

International Standard Organization
National Image Library

Object Management Group

Profile and Notification Facility
Reduced Resolution Data Set

Storage and Retrieval

Support Data Extension
To Be Determined

United States Imagery System
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